(iii) Solubilized antigen. The freeze-dried L-1 antigen was suspended in 1% sodium deoxycholate in 0.85%, saline to 1 mg/ml and was incubated with shaking at 33°C for 20 min. The solubilized (L-s) antigen was dialyzed against saline for antibody absorption studies or against 0.06 M sodium bicarbonate buffer, pH 9.5, for preparation of the solid-phase antigen probe.
Lyme disease is a recently recognized infectious disease (3) first having been reported in residents of Old Lyme. Connecticut, in 1977 (21) . The disease is a tick-transmitted (3) disorder caused by Borrelia biu/ gdloijeri (11) . Serodiagnosis of the disease is accomplished by the indirect immunofluorescence test (3) , by an enzyme-linked immunoassay (14, 17) , or 
MATERIALS AND METHODS
B. burgdorferi culture. B. bhurgdlojèii B31 was grown in a 1-liter volume of modified Kelly medium (BSK Il) (1) for 4 days at 35°C and was harvested by centrifugation at 9,000 x g for 30 min at 25°C. The sedimented organisms were suspended in phosphate-buffered saline (PBS) (pH 7.2). washed twice by centrifugation, resuspended in PBS to a Klett66 reading of 500, and examined by dark-field microscopy. The examination revealed large amounts of debris of various sizes among the intact organisms. The suspension was layered on a 25%c (wt/vol) sucrose solution and was sedimented at 9,000 x g for 30 min at 4°C. The supernatant was cloudy and contained mostly debris. The pellet consisted of two (Fig. 1 ). For study analysis and for report to physicians, the equivalent dilution was converted to the nearest whole number in a twofold dilution series. For the reproducibility study, three lots of antigen were prepared over a 3-month period and were applied to the probe prior to use as described. Twenty serum specimens previously tested by micro-IF/L were selected from among the three groups of serum specimens: 10 nonreactive serum specimens (for statistical analysis, al nonreactive serum specimens with titers of <16 were considered as having a titer of 8) and 10 reactive serum specimens with micro-IF/L titers from 64 to 2,048. The 20 serum specimens were tested by FIA-L once a week for 9 weeks.
(iii) Immunoblot. To separate antigens, L-1 and L-s were dissolved in the Laemmli buffer system (12) , heated at 37°C for 10 min, electrophoresed for 3 to 4 h on a 10% separating polyacrylamide gel at a constant current of 30 mA with 0.025 M Tris-0.192 M glycine in 0.1% sodium dodecyl sulfate (10), (10) . Electroblotted antigens were stained with AuroDye forte (Janssen Life Sciences Products, Beerse, Belgium) as described in the product insert. Nitrocellulose sheets were incubated for 30 min at 37°C with blocking buffer (50 mM Tris buffer, pH 7.4, containing 15% Blotto). Immunoblotting was done by incubating lanes at 37°C for 3 h with the unabsorbed or absorbed sera in blocking buffer. The lanes were then washed with blocking buffer, incubated for 3 h with horseradish peroxidase-labeled antihuman IgA plus IgM plus IgG, and washed. The enzyme substrate for color development was 4-chloro-1-naphthol (9) .
RESULTS
Correlation of L-s to L-1 antigen. The Coomassie blue treatment (Fig. 2) of the electrophoresed antigens showed that the antigen band pattern from the sodium deoxycholatetreated antigen was similar to that of the untreated antigen. In addition, the AuroDye results (Fig. 2) showed that the antigen bands from both antigen preparations electroblotted similarly. The antigenic similarity of both antigen preparations was also demonstrated with antigen-absorbed sera ( Table 1) . Seven of nine serum specimens had a nonreactive titer of 8 Immunoblot test results showed that the antigen band profiles in the unabsorbed serum specimens (control) (Fig. 3 , panels A) and the absorbed serum specimens (Fig. 3, panels  B) were alike. The reactivity of antigen bands above the 97.4-kilodalton level with both sera was reduced. However, these appear to be minor components of the antibody response to natural infection. In contrast, there was no Absorbed
"Absorption control serum diluted in PBS only.
" Correlation of L-1 and L-s antigen preparations.
'The A FSU of the antigen side of the probe exceeded 200, the instrument maximum.
observed reduction in antigenicity with the antigen bands in the region below the 97.4-kilodalton level. These antigens appear to be the major protein antigens which elicit antibodies in humans naturally infected with B. burgdorfeii (4, 6, 8) .
The band profile with L-1-absorbed sera indicates that absorption was nearly complete (Fig. 3, panels B) . With L-s-absorbed sera, the absorption varied from nearly complete (Fig. 3, serum 4 , panel C) to partial (Fig. 3, serum 8 , lane C) where antigen bands were present, although at much reduced color intensity compared with that of unabsorbed sera.
Reproducibility. The reproducibility of the FIA-L among the batches (Table 2) Table 1 the null hypothesis of no batch-to-batch variation. This statistical result corresponds to the observed reproducibility of better than 1 dilution. The calculation for reproducibility is dependent on variation in titer values with time of testing (Table 3) and is based on a model which includes the intercept and linear and cubic trends (7) . The difference in titer between the modeled maximum titers and modeled minimum titers obtained during the 9 weeks expressed in log1 titers was relatively small. The observed weekly difference was always a <1.3 log1 titer for all sera except serum specimens 3, 5, and 10. However, the interpretation of test results of these three serum specimens was the same for all nine trials.
MSLR. Results of the micro-IF/L test were assumed to be true results. The minimum significant level of reactivity (MSLR) for micro-IF/L is a titer of 128 for a single specimen or a fourfold or greater rise in titer to -64 for paired serum specimens. The MSLR of 128 for the micro-IF/L test was based on testing of serum samples from a series of known negatives and from persons who had diseases other than Lyme or syphilis. The cross-reaction of antibodies from syphilitic patients with B. buri-gdoiferi is well documented (17) , and the inclusion of such sera for the determination of the MSLR would result in numerous test serum specimens (20) was between the cutoff value of 64 selected by Magnarelli et al. (14) and that of Russell et al. (17) of 256. The MSLR for FIA-L was determined by a logistic function (5) which maximized the probability of correct allocations (5 14 had been submitted for syphilis and 9 had been submitted for rheumatoid arthritis tests. Of the 14 serum specimens, 3 had a titer of 16 and Il had a titer >16 by the FIA-L. Of the nine rheumatoid arthritis serum specimens, seven had a titer of 16, which is not considered diagnostic.
and two only had a titer of 32, which is borderline diagnostic.
The qualitative FIA-L results (Table 5 ) agreed with those of the micro-IF/L test with serum specimens from 97 patients (group 1) clinically diagnosed as having stage 1 2, or 3 Lyme disease. The same patients were found to be reactive or nonreactive by both tests.
The efficacy of the FIA-L was also evaluated under day-to-day conditions by using al 1,010 serum specimens (group 3) received for Lyme disease testing during a 6-month period. Use of all serum specimens. as compared with selection of some serum specimens, reduces bias and distortion regarding the indices of agreement between tests. The solubilization of the L-1 antigen with sodium deoxycholate did not apparently destroy the antigens of the resulting L-s, as shown by the dye tests before and after electroblotting, by serodiagnostic test results, and by immunoblots of the absorbed sera with L-1 and L-s. The use ofL-s instead of L-1 ensures a more even distribution of antigen on the surface of each probe and a more consistent probe to probe coating. In addition, solubilization of the L-1 antigen would reveal hidden epitopes that otherwise would not react with antibodies produced in natural infection to these epitopes.
The sensitivity of al tests presently used for the detection of antibodies to B. burgdorJeri is dependent upon the stage of the disease when the specimen is collected. Test sensitivity increases in the later stages of the disease (4, 13, 18) . The sensitivity of the FIA-L at each stage of the disease with the group 1 serum specimens tested is comparable to that of the micro-IF/L test (Table 5 ). It should be noted that the serum specimens in Table 5 
